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Stimulating Oxidative DNA-Base Excision Repair in Mice Subjected to Klebsiella pneumoniae-induced Acute Respiratory Distress Syndrome (ARDS) Improves Genomic Integrity of Topoisomerase and Facilitates Innate Lung Inflammation Cleavon J. Covington, MD, Koa Hosoki, MD PhD, Jian Sha, MD, Anirban Chakraborty, Nisha Tapryal, Julia Tripple, MD, Victor Cardenas, MD, Sarah Ainsworth, Tapas Hazra, PhD, Ashok Chopra, PhD, and Sanjiv Sur, MD; University of Texas Medical Branch, Galveston, TX. RATIONALE: Cell activation stimulates Topoisomerase-dependent formation of DNA double strand breaks in the promoters of early-response genes. These breaks are sufficient to induce the expression of these of early-response genes. Here we hypothesized that improving the genomic integrity of Topoisomerase 2a (Top2a) in the lungs of mice that are being subjected to K. pneumoniae-induced ARDS augments innate immune response. METHODS: To improve the genomic integrity of Top2a, recombinant rNEIL2, a DNA repair enzyme that initiates excision of oxidized DNA lesion via the DNA-base excision repair (DNA-BER) pathway, was transfected into the lungs of mice. In a control group, heat-inactivated rNEIL2 was transfected. These transfected mice were intranasally infected with 5 x 10 5 PFU of K. pneumoniae. Six hours post-infection, the lung genomic DNA was extracted and subjected to a high-sensitivity long-run real-time PCR technique for DNA-damage quantification (LORD-Q) of Top2a. Innate lung inflammation was quantified by performing BAL cell counts 48 hrs post infection. RESULTS: Stimulating oxidative DNA-BER by transfecting the lungs with rNEIL2 prior to K. pneumoniae infection increased neutrophil recruitment by about 10-fold compared to mice transfected with heat-inactivated rNEIL2. K. pneumoniae infection induced 76.46 +/-6.8 detected lesions in Top2a gene per 10Kb lung genomic DNA in mice transfected with heat-inactivated rNEIL2. By contrast, in mice transfected with active rNEIL2, the infection induced only 54.74 +/-8.1 detected lesions in Top2a gene per 10Kb, p<0.04. CONCLUSIONS: Stimulating oxidative DNA-BER in mice being subjected to K. pneumoniae-induced ARDS improves the genomic integrity of Topoisomerase 2a and augments innate immune response. Competitive genome interactions between infectious agents and an infected individual may change the level of select gene expression (increase / decrease / deactivation) in immune cells. METHODS: Heat-inactivated Neisseria along with their cell walls were used to assess activation and growth of peripheral blood mononuclear cells (PBMC) and dendritic cells (DC) from healthy volunteers (n532). Gene expression was assessed under the influence of E.coli lipopolysaccharide (LPS) as positive control (p<0.05) and Neisseria (n532) in addition to Neisseria cell walls (n532). RNA was isolated by Tri-Reagent. cDNA was synthesized using the Superscript cDNA Synthesis Kit. Hybridization of labeled cDNA occurred on the biochip Arrayit Dendritic & Antigen Presenting Cell Pathways Microarrays. The level of gene expression was assessed by RT-PCR and microarray methods. RESULTS: Expression of the most significant 96 genes of the immune system was analyzed. Neisseria interacting with the immune cells caused increased expression of genes for CD86(p50.008); MD2(p50.009); CD14(p50.003; CD8(p50.01), TLR2(p50.008); TLR4(p50.008); and TNF(p50.008). Genes up regulated included those for IL12B, CCL3, and IFIT3; down regulated included those for CD4, IL16, CCL11, and IFNG. CONCLUSIONS: Neisseria meningitidis and its cell wall components interact with immune cells leading to activation and up-regulation of some genes and down regulation of others as seen by changes in immune gene expression profile.
